The Uruguay Round of the General Agreement on Tariffs and Trade (GATT) established the World Trade Organization to supervise the reduction of barriers to, and liberalisation of, world trade. The application of sanitary and phytosanitary measures will be standardised to avoid use for protectionist purposes by countries or regional trade blocks. Harmonisation of animal disease control measures within regional blocks is essential if benefits to freer trade are to occur, but this harmonisation must be balanced against potential disease risks and costs associated with disease outbreaks. World trade in livestock products is concentrated among developed countries, although developing countries are responsible for approximately a third of poultry meat imports and exports. Despite liberalisation, the share of global trade by developing countries is unlikely to increase greatly in the short term. The benefits of trade and of freer trade are emphasised. Examples are given of the impacts of trade barriers on developing countries and of the harmonisation of European Union animal health standards. Economic implications for the future of greater global trade are assessed.
Introduction
The Uruguay Round of the General Agreement on Tariffs and At the same time, the integration of groups of nations in free trade areas or common markets, requires the harmonisation of veterinary and animal health control measures among the members. In both these developments, the economic gains from freer trade must be set against the potential costs of relaxing controls on animal diseases, and of health and safety measures.
In this paper the above issues are explored in greater depth, as follows:
-the historical background to the pressures for freer trade, and the growth of regional trade blocks are outlined -the benefits of free trade to both potential importers and potential exporters are examined -the costs of restricting trade are compared with the benefits of controlling animal disease -the analysis is illustrated with some case-study examples.
Pressures for trade liberalisation
With the development of improved communications of all kinds, recent decades have seen rapid growth of international trade. It is estimated that the total value of world trade is, as at 1998, equivalent to roughly one sixth of the aggregate income of the world; we all live and work in a global economy (11) .
However, the growth of international trade has suffered set-backs, such as the great economic depression of the 1930s. The effects of this crisis were probably exacerbated by the fact that governments of the major trading nations adopted policies of protectionism; these countries restricted imports as a means of protecting their ailing domestic industries. Such policies, aimed at promoting greater self-sufficiency, were continued during World War II. In effect, this means that agricultural and other export producers are effectively taxed by receiving an artificially low price, in the local currency converted at the official exchange rate. Similarly, the prices of domestic food crops are taxed in the sense that they are depressed by competition from artificially cheap imports. This is illustrated later in the case study of livestock trade in West Africa.
These sets of conditions, whereby some countries subsidise agriculture, while others do not, provide scope for the former group to export surplus produce at a price below the cost of production in those countries where agriculture is not protected. This practice, known as 'dumping', provides unfair competition and a disincentive to domestic producers.
In the latest round of GATT negotiations, known as 'the Uruguay Round ' (1986-1994) , negotiations were extended to cover the problems of protectionism in the agricultural and textile industries. Under the Agreement on Agriculture, which was signed in April 1994, member countries were committed, by the year 2000, to:
-improve access to imports through the removal of non-tariff barriers such as quotas (possibly replacing them with tariffs), the reduction of tariff levels and the agreement of an upper limit or 'bound' on tariff levels -reduce export subsidies by at least 36% (a measure linked with the 'anti-dumping code' of GATT) -reduce aggregate measures of support for domestic agricultural producers by at least 20%. These are the main commitments which were agreed, but there are many detailed exemption clauses and modifications.
In particular, less stringent rules are to apply to developing Round, to replace GATT and to strengthen the institutional framework for the supervision and implementation of the agreed measures, outlined above. The aim is that members will settle trade differences multilaterally within the WTO, rather than unilaterally or within smaller trading groups.
The European Union and other trading blocks
World trade in agricultural products has been greatly affected by the formation and expansion of regional trading blocks.
These range in closeness of integration, from the free trade area to the economic union, as follows:
-a free trade area has no trade barriers between member states, which remain independently responsible for trade relationships with the rest of the world -a customs union has no internal trade barriers, but has a mutually agreed set of tariffs and trade arrangements with the rest of the world -a common market, like a customs union, but has freedom of movement of factors of production between member countries -an economic union has even closer monetary, fiscal, social and legal integration. Over the mid-1990s, the ACP countries supplied 12% of agricultural goods imported by the EU. However, these agricultural exports accounted for over 40% of the total ACP exports to the EU.
Global trade in livestock products
Although initially, most world trade and exports from the developing world consisted of agricultural products, these products have steadily declined as a proportion of the total.
Many of the LICs which were largely dependent on agricultural exports, now rely more heavily on exports of oil, other minerals or manufactured goods (24 The income elasticities of demand for meat, dairy products and eggs are generally close to unity. This means that growth, or decline, of incomes has a substantial effect on the quantities demanded. As populations and per capita incomes have risen in many parts of the world, so too has the demand for livestock produce. World production has expanded at a sufficient rate to raise average consumption per capita, except possibly in the case of milk (2, 21) . However, growth in production has not occurred equally across countries or products. Pig and poultry production has expanded much more rapidly than ruminant production, as discussed in more detail below. At the same time, trade in pig and poultry meat has grown faster than production of these commodities.
In fact, only a small proportion of the livestock production of the world is marketed internationally. The relative importance of Europe as a beef exporter is largely due to the price support policies and the surpluses in the intervention stocks.
The world market for ovine meat is dominated by New
Zealand and Australia, the two main producers, which together produce nearly 70% of world exports. Much of this trade is absorbed in the Near East, where sheep meat has religious significance, and South East Asia (see Table B ).
While worldwide pig meat production is growing by almost 2% per year, the growth in trade is largely confined to the northern hemisphere, since consumption in Africa and Latin
America is low, and largely provided by domestic production.
Australia and New Zealand are largely self-sufficient. Major exporters and importers are listed in Table C . Denmark is the largest exporter, much of the meat going to Japan, China or other parts of the Far East. China also exports substantial quantities of pig meat to the Russian Federation and other countries of South-East Asia. Although the USA imports pork from Canada, both these countries are net exporters, much of the produce going to Japan.
Total world poultry meat production has grown rapidly, by more than 5.5% annually; during the period 1989-1999, but trade has grown by an astonishing 12.6% per year over the same period. This reflects the fact that the price of chicken is falling relative to other meats, as well as the widespread belief that white meats are healthier than red meats, in addition, poultry are readily processed into frozen convenience foods.
Major exporters and importers are listed in Table D Most of the major exporters and importers of dairy products, given in Table E , are members of the EU. Thus, a great deal of the trade in dairy products takes place between EU members.
However, significant amounts are exported to all parts of the world, particularly to Latin America and to the former USSR.
Australia and New Zealand are important exporters of dairy products, particularly butter, mostly supplying South East
Asian countries, although some is sold in the United Kingdom (UK) and other EU countries, and in Latin America. The USA exports mainly to Mexico.
The EU has, in the past, exported substantial quantities of dried skimmed milk powder and butter-oil to India and some ACP countries. In some cases this was supplied as food aid, while in India, the imports have contributed to the supply of milk through 'Operation Flood'. However, some of this trade is seen as a means of disposal of embarrassing surpluses, and therefore as a form of 'dumping'.
Trade opportunities for the developing world will depend on the ability of these countries to penetrate and compete for slow-growing higher-value markets in developed countries, or to supply higher volumes of meat and animals to low and middle income countries such as South Africa where the markets are of low value but are expanding more rapidly.
The benefits and costs of trade This is illustrated by the simple hypothetical example given in also has a 'comparative advantage' in manufacturing motor cars, Latin America has a 'comparative advantage' in meat production. This may be expressed in terms of 'opportunity cost', which is the cost of producing an item in terms of the alternatives foregone. Thus, the opportunity cost of producing a motor car in Europe is only 3.75 tonnes of meat, while in Latin America it is 5 tonnes of meat. By the same token, the opportunity cost of meat production, in terms of motor cars foregone, is lower in Latin America than in Europe (0.2 cars rather than 0.267).
If each country moves resources into producing the commodity for which it has a comparative advantage, total output of both commodities can be increased (see Section II of 
The current WTO arrangements for dispute settlement are far stronger than those of the GATT. If one government believes another is blocking imports in breach of WTO rules, it can request talks. If these talks fail then a panel of trade officials may be asked to adjudicate and if these officials find that the rules have been broken then the offender is required to amend its laws and practices to conform with the WTO rules. Appeals are possible, but once a final decision has been reached, it can be reversed only by a consensus of WTO members. There is no power of veto by individual members of the organisation.
The WTO is clearly able to question, and force the amendment of laws passed by sovereign governments. This understandably gives cause for concern to those who feel that environmental damage or greater dangers to health will result from freer trade. However, the WTO is itself the result of an agreement between sovereign nations, aimed at the rationalisation and regulation of free trade in the common interest of all members. Difficult questions remain regarding the total social costs and benefits of particular trade restrictions imposed for environmental or health reasons. The more specific case of animal health and hygiene regulations, which is most relevant to trade in livestock products, will be described next. If imports from Country B were allowed by Country A, despite the inadequate disease control in the former, the price at which beef is traded would settle at a level between the previous national prices. Thus, the price of beef in Country B would rise. This would benefit cattle producers in that country, and might increase employment prospects in the cattle industry, but consumers would face the prospect of having to pay more for beef. Nonetheless, economic theory suggests that the gains to producers would outweigh the costs to consumers, so there would be a net welfare gain.
The situation in Country A is more difficult to predict. If disease incidence does not increase as a result of the imports, or if the disease has a negligible impact on domestic production, then beef producers would simply suffer a fall in price resulting from the competition from cheap imports.
However, the gains to consumers from cheaper beef would outweigh the losses to producers.
If, on the other hand, a disease outbreak occurs following the importation of beef, domestic cattle production will fall, and/or the costs of production will rise. As a result, the incomes of cattle producers will be squeezed between the falling beef price and the rising costs due to the disease. In practice, the government may meet some of these costs, for instance by compensating cattle producers for disease losses.
Regardless of who pays, the total cost to society, in Country A, is now likely to outweigh the gains to consumers from lower beef prices.
Since the economic outcome of allowing imports depends upon whether a disease outbreak results, risk analysis is needed to assess the overall costs and benefits. The calculation of the probability of a disease outbreak is fairly complicated, depending as it does on whether the imported product is infected, whether the infective agent survives commodity handling, treatment and transport, whether the commodity is exposed to susceptible animals or man, whether the agent is The case of Uruguay 
Opportunities to improve the value of livestock exports
In 
Benefits to producers and consumers
National herd offtake and exports both increased before and after the change in disease status, due to herd rebuilding after the 1988 drought. If exports are to continue to increase (without a loss of consumer welfare in terms of increased domestic prices and reduced domestic supply), then offtake must continue to increase.
In the longer term, producer returns can only be improved if output and livestock productivity are improved. Considerable scope exists to improve livestock productivity, and can be expected to occur, provided the benefits from trade are relayed through the markets as producer incentives. As in any situation where a variety of production and farm systems exists, the impact of these changes will differ between groups.
The Lomé Agreement and the beef protocol: the case of Botswana Livestock prices are detennined by a variety of forces affecting both supply and demand for livestock. Demand is strongly influenced by urban demand, in turn affected by the local economies, and most notably by changes in primary commodity cycles (e.g. oil and metals) (7). Supply is affected both by drought and by market prices.
In the 1980s, meat and livestock markets were distorted by the following:
-the overvalued CFA (Communauté financière africaine) franc exchange rate, used in the francophone zone of West Africa -heavy subsidies on beef exports from Europe.
Market distortions were reduced in 1994 when the CFA franc was devalued by 50% and as a result, imports became relatively more costly compared with local goods. The EU subsidy or export restitution was also progressively reduced due to reductions in EU producer prices and a resulting decrease in intervention stocks. Table IV shows the effect of the devaluation and also illustrates the extent of the EU export subsidy, and the implications for retail prices (25) . The price increase for imported frozen EU beef was accompanied by a large drop in these imports, which were replaced by an increase in Sahelian imports. Without competition from lower-priced products, the fresh meat prices increased by 15%-20% to between 850 CFA and 900 CFA per kg. This price increase would, in turn, be fed back to Sahelian producers (4).
The EU production has outstripped consumption and demand since 1996, and has necessitated further intervention buying due to the increased number of EU member countries, the relatively high producer prices/income support in spite of the GATT agreement and the reduction in beef consumption (seen in both the long and short term). The extent to which this meat can be disposed of on world markets and the extent to which it can re-enter and distort this particular West
African market remains to be seen, given WTO agreed limits on the sale of meat with export subsidies (subsidised exports are agreed to be no more than 817,000 tonnes [a 29%
decrease compared with 1995]).
Regionalisation, free trade and animal health
It has long been recognised that many transboundary diseases can only effectively be tackled on a regional basis e.g. the 
Implications for the future
The many changes associated with the Uruguay Round, and the increase in regional trading groups make it particularly difficult to predict future outcomes. Furthermore, the development of trade is strongly influenced by other aspects of economic and political change. If current trends continue, the total world trade in livestock products may be expected to increase steadily, although with the emphasis shifting away from beef and sheep meat to pigs and even more to poultry.
However, if a worldwide slump should occur, total world trade in livestock products could dimnish.
In addition to these broad tendencies, it is predicted that trade liberalisation and the reduction of barriers, will further expand trade in aggregate, and specifically in livestock products. This should be associated with rising average world prices, for agricultural and livestock products, which will benefit exporters, but which will disadvantage net food importers. One set of estimates suggests that whereas high income countries belonging to the Organization for Economic
Co-operation and Development (OECD) will benefit annually by $141. 
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